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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a 
hydrogenated product prepared by hydrogenating olefinic unsaturated 
groups in an olefinic unsaturated group- containing polymer having a 
viscosity region over a wide range at a high hydrogenation ratio or a 
desired hydrogenation ratio can continuously be produced by stably 
maintaining the hydrogenation ratio. 

SOLUTION: Plural reactors for hydrogenating olefinic unsaturated 
groups of an olefinic unsaturated group-containing polymer are 
connected in series and the reactor 1 in the first stage is a stirred 
type reactor. A solution of the olefnic unsaturated group-containing 
polymer is introduced into the reactor 1 and hydrogen is fed from the 
lower part of at least one reactor in the plural reactors to bring the 
solution of the olefinic unsaturated group-containing polymer into 
contact with the hydrogen in the presence of a hydrogenating catalyst 
in th respective reactors to hydrogenate the olefinic unsaturated 
groups. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So th translation may not reflect th original precis ly. 
2.**** shows th word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more reactors for hydrogenating the olefin nature unsaturation machine of an olefin nature 
un saturation machine inclusion polymer are connected in series. The 1 st step of reactor is a stirred type reactor, and 
introduces the solution of an olefin nature unsaturation machine inclusion polymer into this reactor. Hydrogen is 
supplied from the lower part of at least one reactor among two or more reactors. The continuity manufacture 
technique of the olefin nature unsaturation machine inclusion polymer hydride characterized by contacting the 
solution and hydrogen of an olefin nature unsaturation polymer to the bottom of presence of a hydrogenation catalyst 
with each reactor, and hydrogenating an olefin nature unsaturation machine. 

[Claim 2] It is the continuity manufacture technique according to claim 1 characterized by at least one reactor being a 
circulation formula reactor among the reactors after the 2nd step. 

[Claim 3] The continuity manufacture technique according to claim 1 or 2 characterized by supplying hydrogen to the 
r actor of the last card row. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technique of manufacturing continuously 

th hydride of an olefin nature unsaturation machine inclusion polymer. 

[0002] 

[Description of the Prior Art] The olefin nature unsaturation machine inclusion polymer represented by the 
conjugated-diene system polymer is widely used industrially as an elastomer etc. However, while these olefin nature 
unsaturation machine inclusion polymers can use the unsaturated bond for vulcanization etc., when using them, 
without vulcanizing an olefin nature unsaturation machine inclusion polymer, the weatherability of the product 
obtained, thermal resistance, etc. will be spoiled and intended use is limited. The weatherability of an olefin nature 
unsaturation machine inclusion polymer, thermal resistance, etc. can hydrogenate the olefin nature unsaturation 
machine, and can improve it remarkably by saturating a polymer chain. 

[0003] As technique of hydrogenating an olefin nature unsaturation machine inclusion polymer, (1)2 ******, The 
suspension floor method of the batch process by the heterogeneous-system catalyst which made support, such as 
carbon, a silica, and an alumina, support metals, such as platinum and palladium, or the suspension bubb ling-tower 
m thod of a circulation formula, (2) The loop reactor method of the stirring tub method of a batch process or 
continuous system by the homogeneous-system catalyst which consists of organometallic compounds, such as 2 
******s, cobalt, and titanium, and reducing organometallic compounds, such as aluminum, magnesium, and a lithium, is 
learn d. 

[0004] In order catalytic activity is generally low and to perform sufficient hydrogenation reaction compared with th 
method which uses homogeneous-system catalysts for hydrogenation, an elevated temperature and severe 
high-pressure conditions are required in the suspension bubbling-tower method of a circulation formula using the 
heterogeneous-system catalysts for hydrogenation of the above (1). Moreover, the hydrogenation reaction by 
heterogeneous-system catalysts for hydrogenation may have the influence larger than the case of a low molecular 
weight compound of the viscosity of the system of reaction, the steric hindrance in a polymer chain, etc., when 
hydrogenating a polymer, and a contact for a catalyst may become difficult. Therefore, since a lot of catalysts are 
need d, and an elevated temperature and the reaction in the hyperbaric pressure are more needed while it is 
uneconomical in order to hydrogenate an olefin nature unsaturation machine inclusion polymer efficiently by the 
continuous hydrogenation method using heterogeneous-system catalysts for hydrogenation, it becomes easy to cause 
d composition and gelation of a polymer, and there is a problem that an energy cost also becomes high. And when th 
conditions of a hydrogenation reaction become severe and it is the copolymer of a conjugated diene like styrene / 
butadiene / styrene block copolymer, and a vinyl aromatic compound, the unsaturated bond of a nucleus is also 
hydrogenated and the fault of being difficult has also hydrogenated the conjugated-diene fraction alternatively. 
Moreover, when the viscosity of the target polymer solution turned into hyperviscosity comparatively, it accompani d 
to the product after metals, such as a catalyst support, reacting, and on product quality, it needed to become the 
caus which produces a problem and polymer solution viscosity needed to be fallen, using so much the inert solvent 
which a hydrogenation reaction takes. For this reason, there are a facility which solvent elimination takes, and a fault 
from which a utility cost becomes it is high and uneconomical. 

[0005] On the other hand, in the batch type hydrogenation method using homogeneous-system catalysts for 
hydrogenation represented in the stirring tub method of the batch process of the above (2), compared with 
het rogeneous-system catalysts for hydrogenation, generally catalytic activity is high, there is also little amount of 
the catalyst used, it ends, and there is an advantage of the ability to make it react on quieter conditions. Moreover, if 
th conditions of a hydrogenation reaction are chosen pertinently, it will also become possible to hydrogenate a 
conjugated-diene fraction preferentially also by the case of the copolymer of a conjugated diene and a vinyl aromatic 
compound. However, the batch type hydrogenation method in homogeneous-system catalysts for hydrogenation has 
th problem that the repeatability of the rate of hydrogenation is low in order activity is large and to change with the 
r duced conditions of a catalyst, and it is difficult to be stabilized and to obtain the polymer with the high rate of 
hydrogenation. Moreover, it is easy to be inactivated with the impurity with which a catalyst component lives together, 
and this also serves as a cause with homogeneous-system catalysts for hydrogenation lacking in repeatability. And it 
cannot say that the reaction rate by the conventional homogeneous-system catalysts for hydrogenation is suffici ntly 
quick, and the problem fall further also has a reaction rate by fall of the catalytic activity by the reduced condition 
and impurity of a catalyst. 

[0006] Moreover, it is elimination of heat of reaction, and the field of the increase in efficiency of a gas liquid contact, 
th hydrogenation r action in a hyperviscous polym r solution is not made, and it is xpensive also in facility, and in 
order to carry out the hydrog nation reaction of the olefin natur unsaturation polymer repr sented by the 
conjugated-diene system polymer, it is unsuitable in th loop reactor method of the continuous syst m using th 
homogeneous-system catalysts for hydrogenation of (2). It had become th manufacture of the hydrogenation olefin 
nature polymer of the quality by which thes faults reduced th productivity and were stabilized with hindrance. 
[0007] So, the actual condition is that the development of the hydrog nation t chniqu that it is hard to b influenced 
of th impurity which lives together, and moreover is not bas d on the manufacture conditions of a catalyst, but it is 
stabilized and the polymer of th desired rate of hydrogenation can be obtained is desired strongly. 
[0008] 
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ye^Pfi] The purpose of this invention has an ol ^^^t 



[Problem(s) to be Solved by the Inve^Pft] The purpose of this invention has an ol ^I^Riture unsaturati n machine in 
offering th technique that the rate of high hydrogenation is maintain d stably, and the hydride (hydrog nation object) 
hydrogenated at the rate of high hydrog nation can b manufactured continuously from the ol fin nature unsaturation 
machine inclusion polymer of the viscosity fi Id cross d broadly. It is in ther purposes of this invention offering the 
t chnique that the rate of hydrogenation of th request is maintain d stably, and the hydride (hydrogenation object) 
by which the olefin natur unsaturation machine was hydrog nated at th desired rat of hydrogenation can b 
continuously manufactured from th ol fin natur unsaturation machine inclusion polymer of th viscosity field 
crossed broadly. 
[0009] 

[Means for Solving the Problem] According to this invention, the manufacture technique of the hydride of the olefin 
nature unsaturation machine inclusion polymer of following the (1) - (5) is offered, and the purpose of the 
abov -mentioned this invention is attained. 

(1 ) Two or more reactors for hydrogenating the olefin nature unsaturation machine of an olefin nature unsaturation 
machine inclusion polymer are connected in series. The 1st step of reactor is a stirred type reactor, and introduces 
th solution of an olefin nature unsaturation machine inclusion polymer into this reactor. Hydrogen is supplied from 
the lower part of at least one reactor among two or more reactors. The continuity manufacture technique of the olefin 
nature unsaturation machine inclusion polymer hydride characterized by contacting the solution and hydrogen of an 
olefin nature unsaturation polymer to the bottom of presence of a hydrogenation catalyst with each reactor, and 
hydrogenating an olefin nature unsaturation machine. 

(2) It is the continuity manufacture technique given in the above (1) characterized by at least one reactor being a 
circulation formula reactor among the reactors after the 2nd step. 

(3) The above (1) characterized by supplying hydrogen to the reactor of the last card row, or the continuity 
manufacture technique given in (2). 

(4) The above (2) which the reactor of the last card row is a circulation formula reactor, and the solution and 
hydrogen of an olefin nature unsaturation machine inclusion polymer are carrying out the parallel flow contact, and th 
reactor of the preceding paragraph is a stirred type reaction vessel, and is characterized by the solution and hydrog n 
of an olefin nature unsaturation machine inclusion polymer carrying out the counterflow contact, or the continuity 
manufacture technique given in (3). 

(5) The continuity manufacture technique given in the above (4) characterized by consisting of three sets of reactors, 
for the 1 st step and the 2nd step of reactor being a stirred type reaction vessel, and the reactor of the last card row 
being a circulation formula reactor. Although this invention is explained in full detail below, thereby, other purposes, 
advantages, and effects of this invention will become clear. 

[0010] 2-4 2 or three reactors are connected in series still preferably preferably, the manufacture technique of this 
invention — rough — two or more reactors — The solution of an olefin nature unsaturation machine inclusion 
polymer is introduced to the 1 st step of stirred type reactor. It is the technique of supplying hydrogen to at least on 
r actor, contacting the solution and hydrogen of an olefin nature unsaturation machine inclusion polymer to the 
bottom of presence of a hydrogenation catalyst with each reactor, performing the reaction which hydrogenates an 
olefin nature unsaturation machine, and manufacturing a hydride. 

[0011] The olefin nature unsaturation machine inclusion polymer hydrogenated will not be restricted especially if it 
has an olefin nature unsaturation machine at the principal chain of a polymer, a side chain, the terminal, etc. As an 
ol fin nature unsaturation machine inclusion polymer, the polymer of the conjugated diene of carbon numbers 4-12 
and the copolymer with the monoolefin nature monomer in which at least one sort and copolymerization of the 
above-mentioned conjugated diene are possible can be mentioned. As the above-mentioned conjugated diene, 1, 
3-butadiene, an isoprene, 2, the 3-dimethyl -1, 3-pentadiene, 1, 3-pentadiene, the 2-methyl -1, 3-pentadiene, 1, 
3-h xadiene, 4, the 5-diethyl -1, 3-****** diene, 3-butyl -1, 3-****** diene, etc. are mentioned. Moreover, 
acrylonitrile, styrene, an acrylic ester, etc. are mentioned as a monoolefin nature monomer in which the 
above-mentioned copolymerization is possible. **** can be mentioned. It can develop advantageously industrially, and 
from **** when obtaining the elastomer which was excellent in physical properties, to 1 and 3-butadiene or the 
polymer of an isoprene, and a copolymer, the manufacture technique of this invention is applied preferably and can 
apply the manufacture technique of this invention preferably especially to a polybutadiene, a polyisoprene, an acrylic 
nitril-butadiene copolymer, a styrene-butadiene copolymer, a styrene-Butadiene Styrene, a 
styrene-butadiene-isoprene copolymer, a styrene-isoprene copolymer, and a styrene-isoprene Here, although a 
copolymer is not restricted to the format, a random copolymer and its block copolymer are desirable. 
[0012] Two or more reactors after the 2nd step used by this invention are a stirred type reaction vessel, circulation 
formula reactors, and such combination preferably. That is, although a stirred type reaction vessel or a circulation 
formula reactor may be used for all reactors and both may be combined, the technique of combining both is more 
desirable. 

[0013] In a stirred type reaction vessel, it is desirable to introduce the solution (only henceforth a "polymer solution") 
of an olefin nature unsaturation machine inclusion polymer melted in the suitable solvent from the upper part or near 
th upper part a stirred type reaction vessel, to supply hydrogen from the pars basilaris ossis occipitalis or near the 
pars basilaris ossis occipitalis a stirred type reaction vessel, to contact a polymer solution and hydrogen, and to 
hydrogenate an olefin nature unsaturation machine. That the method of contacting using such a stirred type reaction 
vessel can correspond to the polymer solution viscosity covered broadly, it is easy to obtain a suitable gas liquid 
contact, and has the advantage of being easy to control the rate of hydrogenation. Moreover, in the case of a 
circulation formula reactor, it is desirable to supply a polymer solution and hydrogen from the pars basilaris ossis 
occipitalis or n ar the pars basilaris ossis occipitalis a reactor, to contact a polymer solution and hydrogen using the 
circulation formula reactor of a vertical mold, and to hydrogenate an olefin natur unsaturation machine. Th method 
of contacting using such a circulation formula reactor has the advantag which can hydrogenate to homog n ity mor 
as compared with the techniqu of contacting using the above-mention d stirr d type reaction vessel. 
[0014] It can mention using the last reactor as a circulation formula reactor as the desirable configuration technique 
of a reactor, using the reactor in front of the last reactor as a stirred type reaction vessel. Thus, by constituting, ev n 
if it is 90% or more of a rate of high hydrogenation, the hydride hydrogenated uniformly can be obtained. 
[001 5] the configuration technique of a reactor ****** — (1 ) stirring typ reaction v ssel — a - stirring type 
reaction-vessel (2) stirring type reaction-vessel-stirring typ reaction vessel — a - circulation formula r actor (3) 
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stirring type reaction-vessel-stirrin^j^ reaction vessel — a - stirring type react^^^ess I (4) stirring type 
reaction-vessel-circulation formula r actor tc. can be mention d It is a configuration desirable from th viewpoint 
which the above (1), (2), and (3) d scribed above especially. 

[0016] The outline of the flow which hydrogenates the conjugated-diene polymer~which is th exampl of a type of an 
olefin natur unsaturation machine inclusion polymer at 90% or more of the rat of high hydrogenation by th 
configuration of the above (2) is shown in drawing 1 . According t this flow, ne desirable mode of the manufacture 
technique of this invention is explained. Of cours , this inv ntion is not restricted to this mode. 

[0017] A polymer solution is introduced into the upper part of the 1st st p of stirred type reaction vess I 1 from a line 
1 1, and a catalyst is introduced into the upper part of the stirred type reaction vessel 1 from a line 12. The hydrog n 
sent via a line 14 from the 2nd step of stirred type reaction vessel 2 is supplied to the pars basilaris ossis occipitalis 
of the stirred type reaction vessel 1 , and carries out a counterflow contact with the polymer solution containing a 
catalyst. It stirs with the stirring equipment 4 with which the stirred type reaction vessel 1 is equipped at this time, 
and a counterflow contact is performed. A hydrogenation reaction is performed in the stirred type reaction vessel 1 , 
the residence time of a polymer solution usually being made into 1-5 hours, and usually making the amount of supply 
of hydrogen into the mole ratio of 0.2-1.0 to the theoretical unsaturation machine molar quantity of a polymer, usually 
making reaction temperature into 60-1 50 degrees C, and using reaction pressure (hydrogen pressure force) as 
5-20kg/cm2G. Moreover, the rate of hydrogenation is usually set up to 20 - 80%. or [ that excessive hydrogen is 
discharged out of a system via a line 13 from the stirred type reaction-vessel 1 upper part ] — or a reuse is 
circulated and carried out The polymer solution containing the olefin nature unsaturation machine inclusion polym r 
partially hydrogenated by the stirred type reaction vessel 1 is introduced into the upper part of the 2nd step of stirred 
type reaction vessel 2 via a line 1 5. 

[0018] An additional catalyst is supplied to the upper part of the stirred type reaction vessel 2 by the line 1 9 if 
needed. The hydrogen sent via a line 16 from the circulation formula reactor 3 of the last card row is supplied to th 
pars basilaris ossis occipitalis of the stirred type reaction vessel 2, and carries out a counterflow contact with a 
polymer solution. Stirring equipment 4' with which the 1st step of stirred type reaction vessel 2 is equipped stirs like 
the stirred type reaction vessel 1 , and a counterflow contact is performed. A hydrogenation reaction is performed in 
the stirred type reaction vessel 2, the residence time of a polymer solution usually being made into 1-3 hours, and 
usually making the amount of supply of hydrogen into the mole ratio of 0.1-1.0 to the theoretical unsaturation machin 
molar quantity of a polymer, usually making reaction temperature into 60-150 degrees C, and using reaction pressur 
(hydrogen pressure force) as 5-20kg/cm2G. Moreover, a hydrogenation reaction is performed so that the sum with 
the rate of hydrogenation of the 1 st step of stirred type reaction vessel 1 may become [ the rate of hydrogenation ] 
90 - 100% preferably 70% or more. Excessive hydrogen is supplied to the pars basilaris ossis occipitalis of the 1st step 
of stirred type reaction vessel 1 via a line 14 from the stirred type reaction-vessel 2 upper part, the polymer solution 
containing the olefin nature unsaturation machine inclusion polymer which is further alike and was hydrogenated by 
the stirred type reaction vessel 2 is introduced into the pars basilaris ossis occipitalis of the circulation formula 
r actor 3 of the last card row via lines 1 7 and 1 8 

[0019] An additional catalyst is supplied to the pars basilaris ossis occipitalis of the circulation formula reactor 3 via a 
line 20 from a line 18 hydrogen and if needed with the solution of an olefin nature unsaturation machine inclusion 
polymer with which the olefin nature unsaturation machine from the stirred type reaction vessel 2 was hydrogenated 
70% or more preferably. And in the circulation formula reactor 3, a polymer solution and hydrogen carry out a parallel 
flow contact. By carrying out a parallel flow contact, flowing of a polymer solution tends to turn into a piston flow, and 
it is desirable on the physical properties of the polymer obtained. In addition, although not shown in drawing 1 , th 
hydrogenation reaction in a circulation formula reactor can also be performed by counterflow contact. However, th 
parallel flow contact is more desirable. In the circulation formula reactor 3, the amount of supply of hydrogen is 
usually made into the mole ratio of 0.1-1.5 to the theoretical unsaturation machine molar quantity of a polymer, the 
r sidence time of a polymer solution is usually made into 0.3 - 3 hours, and a hydrogenation reaction is usually 
performed as 60-150 degrees C in reaction temperature, using reaction pressure (hydrogen pressure force) as 
5-20kg/cm2G. The solution containing the hydrogenated polymer is extracted from the line 21 to follow and which 
was spilt and was prepared near the upper part of the circulation formula reactor 3. The extracted solution is given to 
r fining processes (not shown), such as elimination of a solvent, and a hydride is obtained. Excessive hydrogen is 
supplied to the pars basilaris ossis occipitalis of the stirred type reaction vessel 2 of the preceding paragraph via a 
line 16 from the upper part of the circulation formula reactor 3. By the hydrogenation reaction in such a circulation 
formula reactor 3, the last rate of hydrogenation can be preferably made into 95% or more 90% or more. Of course, 
when meaning manufacturing the hydride of the lower rate of hydrogenation, it can manufacture by changing the 
hydrogenation conditions of everything of the above suitably. 

[0020] each — a reactor — temperature — a control — a reactor — preparing — having — **** — a jacket — fiv 
— five — ' — five — ' — ' — it can carry out : — although — circulation — ■ a formula — a reactor — three — a 

case — a temperature control — not carrying out — a ** — heat insulation like — a hydrogenation reaction — it 

can also carry out . 

[0021] with reference to view 1 , the hydride of the rate of high hydrogenation is manufactured from a 
conjugated-diene polymer by the mode of the above (2) above, although technique ****** explanation was given What 
the hydrogenation conditions of each reactor for obtaining the hydride of the desired rate of hydrogenation, when 
adopting other modes of the configuration of a reactor are carried out With reference to the above-mentioned 

xample explained and mentioned later, the chemical engineering-calculation further known by this contractor, some 
auth ntication experiment, etc. can determine easily. 

[0022] As for th shape of a stirring profile of the stirring equipment with which the stirred type reaction vessel used 
in this invention is quipped, it is desirable to choose as follows with the viscosity of a polymer solution. That is, in the 
case of the polymer solution of th hypoviscosity of 1000 or less centipoises, it is made into the general hypoviscosity 
stirring airfoil represented by the paddle airfoil, and it is made into the shape of a profile with a large projected area 
from the stirr d type reaction-vessel upp r part preferably represented by the disk turbine blad . The cas of the 
polymer solution of the hyperviscosity exceeding 1000 centipoises is in a hyperviscous [ while represented by the Max 
blend airfoil and th ribbon airfoil ] large-sized stirring airfoil, and is made into the shape of a profile with a large 
projected area from the stirring tub flank preferably represented by the Max blend airfoil. It is desirable 0.2 to 0.8 and 
to mak th ratio of **** to **** sp cially into ** 0.3-0.6 in any case. Moreover, it can double with tub quantity and 
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an airfoil can be arranged perpenijlrly at a multi-stage story. As f r stirring it is desirable to s t the power 

requirement per unit capacity to three or more 0.1 kw/m, and it adjusts it in accordanc with th viscosity of a 
polymer solution. Generally, although siz , th n th diffusion status of hydrogen b com good about stirring power, the 
diffusion status does not improve so much as siz sup rfluously. 

[0023] The circulation formula reactor us d by this invention may arrange a static mixer-like el ment to th int rior 
[0024] Especially as a hydrog nation catalyst (hydrogenation catalyst) used in th manufacture techniqu of this 
invention, it is not restricted but the homogeneous-system hydrogenation catalyst which consists of organometallic 
compounds, such as titanium known from th former, nickel, a zirconium, palladium, and a ruthenium, is us d. As a 
d sirable example, (**) screw (cyclopentadienyl) titanium chloride, A screw (cyclopentadienyl) titanium dibenzyl, screw 
(cyclopentadienyl) ************-p-tolyl, A screw (cyclopentadienyl) titanium dimethyl, a screw (cyclopentadienyl) 
titanium diethyl, Screw (cyclopentadienyl) transition-metals compounds, such as screw (cyclopentadienyl) 
************-. n - buty | and screw (cyclopentadienyl) ************- sec-buty I, (b) methyl lithium an ethyl lithium 
n-propyl lithium, n-butyl lithium, Organic lithium compounds, such as sec-butyl lithium, a trimethylaluminum, A 
triethylaluminum, triisobutylaluminum, triphenyl aluminum, Aluminium compounds, such as dimethyl aluminum chlorid 
and diethyl aluminum chloride, Zinc compounds, such as diethylzinc, screw (cyclopentadienyl) zinc, and diphenyl zinc. 
And dimethyl magnesium, diethyl magnesium, methyl magnesium bromide. The mixed catalyst which uses together 
reducing metallic compounds, such as magnesium compounds, such as methyl magnesium chloride, ethyl magn sium 
bromide, and ethyl magnesium chloride, can be mentioned. 

[0025] Although based also on the modality of olefin nature unsaturation machine inclusion polymer, the desired rate 
of hydrogenation, and other conditions, 10-10000 ppm of about 100-2000 ppm of hydrogenation catalysts are usually 
preferably used to the amount of olefin nature unsaturation machine inclusion polymerization weights. Moreover, 
although the reaction temperature of a hydrogenation reaction showed the typical example according to the flow 
already shown in drawing 1 , it can be preferably chosen from the domain of 40-1 50 degrees C 0-200 degrees C 
according to the activity of a hydrogenation catalyst, the character of a polymer, etc. 

[0026] An olefin nature unsaturation machine inclusion polymer will not be restricted, especially if [ inactive ] this 
polymer can be melted and a hydrogenation reaction is not checked as a solvent which can be used, although it melts 
in a solvent and it is introduced into a reactor as a polymer solution. For example, aromatic hydrocarbons, such as 
cycloalkanes, such as saturated hydrocarbons, such as n pentane, n-hexane, n-heptane, n-octane, n-nonane, and 
n-Deccan, a cyclopentane, a cyclohexane, and cyclo heptane, benzene, toluene, and a xylene, these mixed solvents, 
tc. can be used. Especially, use of n-hexane with the easy acquisition, a cyclohexane, toluene, and these mixed 
solvents is industrially desirable, the amount of the solvent used — desirable — 1- of the weight of the 
above-mentioned polymer — it is two to 6 times more preferably 10 times 
[0027] 

[Example] Although an example is given and this invention is explained still concretely hereafter, the section in . which 
is not that by which this invention is limited only to these examples, in addition an example, and % are weight criteria 
as long as there is no notice especially. 

[0028] It is the example which hydrogenated by using it two example 1 stirring type reaction vessels. That is, th 
polymer solution which contained 1% toluene solution of hydrogenation catalysts which consists of screw 
(cyclopentadienyl) titanium dichloride, and diethyl aluminum chloride, n-butyl lithium and a benzophenone 20% of the 
weight, and prepared the styrene-butadiene-styrene block copolymer for it by 70g/hr using the mixed solvent of a 
cyclohexane and n-heptane was respectively supplied by 10kg/hr from the upper part of the 1st step of stirred type 
r action vessel of content volume 40L The hydrogen discharged from the 2nd step of stirred type reaction-vess I 
upper part was supplied to the pars basilaris ossis occipitalis of the 1 st step of stirred type reaction vessel, and the 
counterflow contact of a polymer solution and the hydrogen was carried out so that the temperature of the 1 st step 
of reaction vessel might be maintained at 1 10 degrees C and the pressure in a reaction vessel might be set to 
8kg/cm2G. The rate of hydrogenation of this reaction vessel was 60%. Hydrogen was supplied to the pars basilaris 
ossis occipitalis of stirring [ the 2nd step of ] type reaction vessel, and the counterflow contact of a polymer solution 
and the hydrogen was carried out so that might be supplied the polymer solution discharged from the pars basilaris 
ossis occipitalis of the 1st step of reaction vessel by 10kg/hr, the above-mentioned hydrogenation catalyst might b 
r spectively supplied by 70g/hr from the upper part of the 2nd step of stirred type reaction vessel of content volum 
40L, the 2nd reaction-vessel temperature might be maintained at 1 10 degrees C and reaction-vessel internal 
pr ssure might be set to 10kg The rate of hydrogenation of the polymer discharged from the pars basilaris ossis 
occipitalis of this reaction vessel was 92%. The stirring airfoil of the two above-mentioned stirred type reaction 
v ssels was used as the disk turbine blade, and the power requirement per unit capacity was set to 1 .0Kw/m3. A 
r suit is shown in Table 1 with a reaction condition. Moreover, the rate of hydrogenation of a polymer was measured 
by the H-NMR spectrum (100MHz). A result is shown in Table 1 with a reaction condition. 

[0029] The hydride of a styrene-butadiene-styrene block copolymer was manufactured according to the flow shown in 
example 2 view 1 . The polymer solution which contained 1 % toluene solution of hydrogenation catalysts which 
consists of screw (cyclopentadienyl) titanium dichloride, and diethyl aluminum chloride, n-butyl lithium and a 
benzophenone 1 7% of the weight, and prepared the styrene-butadiene-styrene block copolymer for it by 1 0Og/hr 
using the mixed solvent of a cyclohexane and n-heptane was respectively supplied by 10kg/hr from the upper part of 
the 1 st step of stirred type reaction vessel of content volume 40L. The temperature of the 1 st step of reaction vess I 
was maintained at 1 10 degrees C, the hydrogen dischargedjrom the 2nd step of stirred type reaction-vessel upper 
part was supplied to the pars basilaris ossis occipitalis of the 1st step of stirred type reaction vessel so that 
reaction-vessel internal pressure might be set to 8kg/cm2G, and the counterflow contact of a polymer solution and 
the hydrogen was carri d out. The rat of hydrogenation in this reaction vess I was 70%. Hydrogen was suppli d to 
th pars basilaris ossis occipitalis of the 2nd step of stirred type reaction v ssel, and the counterflow contact of a 
polymer solution and the hydrogen was carried out so that the polymer solution discharged from th pars basilaris 
ossis occipitalis of the 1st step of reaction vessel might be respectively supplied by 10kg/hr from the upper part of 
the 2nd step of stirred type reaction vess I of content volume 40L, the 2nd reaction-vessel t mperature might be 
maintained at 1 10 degrees C and reaction-vessel internal pressure might b set to 10kg/cm2G. The rate of 
hydrogenation of the polymer discharged from this reaction vessel was 90%. While 1% toluene solution of the 
above-mentioned hydrogenation catalyst was respectively supplied for the polymer solution discharged from th pars 
basilaris ossis occipitalis of th 2nd step of reaction vessel to the lower part of th circulation formula reactor of the 
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last card row of content volume 20i^^P0g/hr by 10kg/hr f hydrogen was supplied IQPi lower part of a juxtaductal 
type circulation formula reactor, and the parallel flow contact of a polymer solution and the hydrogen was carri d out 
so that juxtaductal type circulation formula r actor internal pressure might be s t to 12kg/cm2G. Th rate of 
hydrogenation of th polymer discharged from this circulation formula reactor upper part was 97%. In addition, if it was 
in this juxtaductal typ circulation formula r actor, the hydrogenation reaction was carried out by the adiabatic 
reaction. The stirring airfoil of the two above-mentioned stirr d typ r action v ssels was used as the disk turbin 
blade, and th power requir ment per unit capacity was s t to 1.0Kw/m3. A result is shown in Tabl 1 with a reaction 
c ndition. 

[0030] In example 3 example 1, it is the example using the screw (cyclopentadienyl) titanium screw (1 and 1-diphenyl 
p ntoxy) as a hydrogenation catalyst. A screw (cyclopentadienyl) titanium screw (1 and 1-diphenyl pentoxy) namely, 
by 120g/hr The polymer solution 10 which contained the styrene-butadiene-styrene block copolymer 20% of the 
weight, and was prepared using the mixed solvent of a cyclohexane and n-heptane by kg/hr The hydrogen discharg d 
from the 2nd step of stirred type reaction-vessel upper part was supplied to the pars basilaris ossis occipitalis of th 
1 st step of stirred type reaction vessel, and the counterflow contact of a polymer solution and the hydrogen was 
carri d out so that the temperature of the 1 st step of stirred type reaction vessel of content volume 40L might be 
maintained at 1 10 degrees C and the pressure in a reaction vessel might be set to 8kg/cm2G. The rate of 
hydrogenation of this reaction vessel was 75%. Hydrogen was supplied to the pars basilaris ossis occipitalis of the 2nd 
step of reaction vessel, and the counterflow contact of a polymer solution and the hydrogen was carried out so that 
the polymer solution discharged from the pars basilaris ossis occipitalis of the 1st step of reaction vessel might b 
respectively supplied by 1 0kg/hr from the upper part of the 2nd step of stirred type reaction vessel of content volume 
40L, the 2nd reaction-vessel temperature might be maintained at 110 degrees C and reaction-vessel internal 
pressure might be set to 10kg/cm2G. The rate of hydrogenation of the polymer discharged from the pars basilaris 
ossis occipitalis of this reaction vessel was 97%. The stirring airfoil of the two above-mentioned stirred type reaction 
v ss Is was used as the disk turbine blade, and the power requirement per unit capacity was set to 1 .0Kw/m3. A 
r suit is shown in Table 1 with a reaction condition. 
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[0032] 

[Eff ct of the Invention] According to the manufacture technique of this invention, from the olefin nature unsaturation 
machine inclusion polymer of the viscosity field crossed broadly, an olefin nature unsaturation machine can maintain 
the rate of high hydrogenation stably, and can manufacture continuously the hydride hydrogenated at the rate of high 
hydrogenation. Moreover, from this olefin nature unsaturation machine inclusion polymer, the rate of hydrogenation of 
th request can be maintained stably, and the hydride hydrogenated at the desired rate of hydrogenation can be 
manufactured continuously. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has be n translated by comput r. So th translation may not r fleet th original Dreri«*k/ 
2.**** shows th word which can not be translated. onginal precisely. 

3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

&?rtloa lT k ,S fl ° W ShGet WhlCh Sh ° WS ° Utline ° f ° nC desirab,e mode of th * manufacture technique of this 
[D scription of Notations] 

1 Stirred Type Reaction Vessel (1 st Step) 

2 Stirred Type Reaction Vessel (2nd Step) 

3 Circulation Formula Reactor (the Last Card Row) 

4, 4' Stirring equipment 

5, 5\ 5" Jacket 

11, 12, 13, 14, 15, 16 Line 
17, 18, 19, 20, 21 Line 
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